
Rec'd 




PCT/AU03/00781 



2 0 DEC 2004 



iO/51 841^1 



Patent Office 
Canberra 



I PWOMTY 
DOCUMENT 

j SUBMITTED OR TRANSMITTED IN 
I COMPLIANCE WITH RULE 17.1(a) OR (b) 



q/I^'^^u^^u^"^^.?^'^^' LEADER EXAMINATION SUPPORT AND 

SALES hereby certify that annexed is a true copy of the Provisional specification 
in connection with AppUcatiori No. PS 3072 for a oatent hv 
MANUFACTURING SOLUTIONS PTY LTD as filed on 21 June 2^^^^^^ 




WITNESS my hand this 
Second day of July 2003 

/^Ji^ - 

JULIE BILLINGSLEY 

TEAM LE ADER EXAMINATION 

SUPPORT AND SALES 



Best Av6ilab\e Copy 



PROVISIONAL SPECIFICATION 



"Device for Guiding Flexible Packages into a Case" 



The invention is described in tlie following statement: 




1 

DEVICE FOR GUIDING FLEXIBLE PACKAGES INTO A CASE 

FIELD OF THE INVFMTIOM 

This invention relates to high-volume commercial packing processes and 
equipment^ In particular, it relates to a device and pracedurffor seS 
^dividual flexible articles into a case with efficient Sse of thi spaS^>^1hS^^ 
and the articles onented vertically within the case. The invention ^Sicu ariv^s^ful 
for moderate speed applications because of its extreme simpjrcranfhen^^^^^^^ 

BACKGRO UND OF THF INVENTIDM 

or o,.M.^!2^ *®*''^"°'°^J®^.®'"'^* P^^'^'"9 Of flexible packages, particularly baas 

or pouches, into receptacles. Some machines place or drop the oackVaerflat in thf 
rBceptecle. othejj position the packages vertically within rhVri:epS M^^^ of the 

StatLnTnd ?oV^^ ^^^^ °' P^"^*^^^ ^ P«^'"9 v^th a vertS 
onentation tend to be large, expensive and capable of high speed operation. 

more frlnf.il^'!?riw "^f ^"^^^ manufacturing including the food industry is for 
ferrldui LTum^^^^^ P'^"^'on ~ns. A concurfent tr^nd 

pressure to redu^Th^^^^^^^^ ^ ^'I'PP'"^ ^^i^^ner, while there is constant 

r^urmenranTsi^^^^^^^ flexibility 

This invention relates to an apparatus for automaticallv oackinc case<? or 

The major application is the insertion of flexible Irags or pouches In a slnole 

we^.'^a or pouch is visible from above. The application Is also limited to moderate 

o??h'^?,T f '1? °>"='^^ <" depen<^ngTm? 

nature of the product For some products, only a lower speed will be achlwable If 

XmsTck^^fn" Se '"^^ «"""l<aneousl? in a cyde, ST ntmber 
ui iiems pacKea in a minute will increase correspondingly. 

intn JiL®? ^® S^" numerous designs for machines to insert bags or pouches 
5 Saflas^ Tho^^ O^®"*'^^' (U.S. Patent 4.676.050 and 

cisefhBtal^uL'^f^^ bag is loaded vertically into a 

t?e ise bX ^o^nm^^^^^^^ from tipping fonvanl into the empty section of 

L ™1 oy the bottom of the next bag. The mechanism to do this Includes the end of 
Cn?sed S inl^f <^^.se which When withdrawn from the case lelves an 

documenrnFlo^^ '^hTk"* ^^^'^^ ^'^'°^ed in Gemian Patent 
aocument DEI 991 7657 which has a similar problem of slack fill but fills the case in a 

SSl™se"' *° '^^^ groSp cJtgs to S " ' 
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d|sdosed by Ferris (U.S. Patent 5.855.105). It is a considerably morc^pteran^ 
hence expensive machine. The machine relies on angling of the cases aTaravitv to 
be^ST ^^''^ *° ""^ fail IntothrareTonhe ca'^^^^^^^^^ 



r«m«in1i'?i1®'" C"" J^^.^'mpjer design that uses a tilted case to encourage bags to 
remain in the orientation they are placed in is disclosed by Adamek (DE19742017> It 

stoooTnnTn'^H' """^ ""^"^f °" ^ '^'"9 '"^^ Of a'^chSnto^^srand ^ 
iaTm?«?finH K?"^ '■^^"'^^^ orientation. Furthermore, subsequent 

^ffioiTn?!, ^ °" ^'^^ *»^9^ «"^®3«^y 'oacled into the cas^ and 

iSi^ H ^ -."""^ ''^ for tf^e last bag to enter reHably 

Bags fil ed wi h liquid will tend to flex and conform to the interior of the case birt baas 

t^efZ we^w!"'*^""^'' "^"^^ '^^ ''•^^'^ *° ^'^'y undt theTfluen"L'^^^^ 

A slightly different approach is disclosed by Ryan (U.S Patent 4 608 808^ in 

Jn.?co^l « ^^""^ P';^ '^'^ °^ ^P^^ '^^"''^ the case for the conveyor which 
consequently can not be filled with product as applies to the concepts of oSal It 

rp%(Sls™°' *° "^^'^ bafw^Lh vSS Slow" 

A different approach is disclosed by DIdier (EP1 186537) where Douches ar«> 
^nveyed wrthout grouping to special containe.^ divided into a serils of 
compartments One pouch is dropped into each compartment with a subseauent 
process grasping the top of each of the individual poEches of a g^>Cp So Iffing 
the pouches out of the special container and placing them into a c^se. ^ 

Another apppoach disclosed by Heliot (U.S. Patent 3 425 184^ auide*; 

ST^^n'd ^TrJ r^Ti'^'' ^ ^ one of h^'cfsfte bottom 
and sides and the previously loaded bag restrained at its top by part of the 
meohanrsm and at the bottom by a feature of the special caL Af^r S»Sg has 

^ba^feSs Wo LSiftiSn^A n,,'r'°"^ the <»se to similarly re^Z^ bX^L 
nexi pag tans into position. A plate mounted on an angled roller prevents the 
previously loaded bags from falling into the unused part of the ^2 The desian 

Laa"and r?' ^^"^ ^ restSfn^llower end ^f the 

and tT. ton °" ^ ®' *° ^'^P'^^ '^S t^yo"d both the bottom featurl 

fhf K 1^ regaining member of the mechanism. The pusher design requireVthat 

^selltov^nTbl!^? m"^^^^^^^ ^*^P'^^^ entires of the 

case, following bags must move connespondingly shorter distances within the case. 

follo^.•n?de3^bed^^^^^^ ""^^'^ ^'^'^^^ - "'-^ 

ffliS'!!^h°K ^"^^^I "^^^ ^'^'^'^ the space available to be 

filled With bags (Odenthal. Ryan and DE19917657) 
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or.SS''^ °^ pouches is transferred into a case in a single operation which 
applies only to product that stacks neatly or else requires a)ns derS 
ESThevTnd ^^^T^- °*h«'^achineslre?va^abte^^^^^^^ cases 
reffi'^^^^^^^ ^"^ ^^P^-'-- fe-t and very 

The product is placed into separate cavities in special receptacles to define 
their position pnor to transfer to a case (Didier) 

" te'?efi?!'ed"S,'t1,f ^^^^ '^Jk ^ ^ ^f^^^^ ^'d^ °f the cavity 

S „r ^ ^"^ "^"st then be displaced within the case 

to provide room for the next bag or pouch (Heliot). The ca^r^^rerSSLI 
constaiction details for this process to work. requires special 

SUMMARY OF THF INVFMTirtf vi 

In one aspect, the invention provides a method for guiding baas into a 
eSSS^b '"5k ^'"2 Of presenting a nominally foCs.ded cStity w^^ a 

bL x^h?I^.f htw^' *T ^'^^ receptacle, into which cavity a bag may 

be guided without hindrance from bags already present in the receotacle and aft^r 
ttie said bag has moved into the cavity within the recef^tLc^sSS m^^^^ 
machine move to re-create the cavity within the receptacle with the Tald bl^now 

Sade anTreltrer;ed^ '^^^ beeTlordedSe^^^ 

receptacle and restrained by one or more membere of the machine which defini* the 

WndL*l"f P^^tf"«"9 another cavity Into which another brg SS^b^guWe^^^^^^ 
hindrance from bags already present in the receptacle. 

Hio . '^^^Ti' '■eceptacle and the bags already guided Into the receotacle are 
CaT^K ^r^^^^^^ -^'-^V. minimal motion o^ the 

Place tL^^oi" IfJ^^ restraining of the bags already loaded into the receptacle will 
place the bags under compression and minimize gaps between the bags. 

n..r«K«'^^fl!'^'^'^L' ^"I®" *he last bag required to fill the receptacle with the desired 

Tr^icthe&nt'^n t^b ' '"'S ^^^^^ P*"-'®- the m^mCL%~m'lc'ISnism 
remnvSS Inw , J ^1^^ ^® Withdrawn from the receptacle which will be 
mSsmlSfSSth'''*'' ^"^P^y --^ceptacle. the members of the 

SfnS m^^^^^ ^* '®^^* ^'d^s °f « <^^'ty into which 

ine next bag may be guided. The result is to create an empty cavity ready for the 
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next bag while also changing from a filled receptacle to an empty receptacle. 

ctar* ^f'^If^®'"^^'^' changing from the end of a filled receptacle to the 

Sa^ired for d1?^^^^^ '^^P^^^'J ^'"P'^*^^ "°"^*"^»y same «me 
required for displacing a bag loaded into the cavity to the other side of a machine 

member wi h the cavity being re-created in the same receptacte ^^herefore^ n^^^^^^ 

Tnd of'« S!?l°' '"'f °\ *° '""^ '"^^'^'"^ requiredloTthl c?.a^^^^^^^ 

end of a filled receptacle to the start of an empty receptacle. 

th«t i« to'ff ^f'^Il'-i" V®Sf P*^'''® '® ^ P^^'^'"9 o"" carton and the bag or pouch 
Irtlcte. or L^^^^^ "^^^^ Of a flexible film and contains powder 

articles or liquid and may also contain some air or other gas. The bag or pouch will 

?Jlded &some ins'tfn"^^^^^^^^ °' ^""'^ ^^^^ ^'^^ "^'9^* ^ 

♦K« P''®^'®'"ably, the bags will be guided down into the case due to gravity rather 
alonaTnT.^?hKr^ movement, with the bags falling from the endTalnv^^^^^ 
tu^tTl f T"^ ^''"y- '^^^ Pa*^ o^the falling bag is surrounded by 
surfaces to guide the bag but preferably the bag should not need much contact vSlh 



tt^ Preferatjly, the member of the machijie that restrains bags already loaded to 
the case and also separates these from the most recent bag guided ^to thrcii 

^!H.^Kl.rTl^^°''® ""'^hest anticipated extremity of the said bag. then 

interioow!r!®>K^'^; J*"? of the restraining member are able to . 

mitif^h the tower extremities of the opposite member of the cavity so that no 
m^nhl^^* P°^'*'°" °f the top of the bag most recently guided into the (S/^W the 
meSLTr hTj;^^^^^^^ ^'^J^ t° P'^^^ the lower extremities of the restraki^g^' 

Slh^'Ssel?^^^^^^^ --"9 to create thicavity 

minimize any tendency of said member to drag a bag up oM? of the cJle 

that ^^"^t^' °PP°^'"9 the mechanism 




completed more quickly with a consequent higher maximum opeTS?peS 
th*. h J^*r ! ®^':f "'"y °^ the opposing member is pivoted forward just before 

h=.« « opposing member applies most of the force required to disolace the l^<if 

able to dete(^'?thf ^2^^^°^''^^^^^^^ mechanism will have a sensor or sensors 
ff the sensoS Jetecf^^^n h?/^ is c,ear of any bag previously guided into the 4se. 
eSSfr^embeML^d^^ " ^''^^^'^ ^'^P'^^^ ^° °*her side of the 

operator to prov.de the machine sufficient time to dear the fault by repeating the 

presenled^II«?lS^Th^!i^'T^ ^ °^ ^^"^0^ ^^tect that the cavity 

presented with.n the case for the next bag is obstructed and has not or can not be 
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cleared by repeating the normal machine cycle, the mechanism can withdraw from 
the case and in nearly all instances, the obstruction will be left behind. The next 
empty case is moved into place and the mechanism enters the said case, forms a 
cavity and will be ready to guide the next bag or pouch into the case. The previous . 
case that has not been filled correctly may be removed to a different destination from 
normally filled cases, where it may receive attention from an operator. 

Preferably, this process of detecting and clearing a mal-function of bag 
guidance will neither require stopping the supply of bags nor interrupt the packing of 
cases and vyill affect only a minimum number, usually one. of cases. 

The core area of application of the present invention is food products packed 
in bags or pouches that are required to be packed on end within a case, which have 
sufficient weight to enable a falling bag or pouch to be guided with reasonable 
consistency and where insertion rates are not especially high but an automated 
packing method is desired. The invention is particularly suitable for food products 
because botti the product packed and the package sizes may be changed regularly 
which places a premium on flexibility of operation and an ability to handle variable 
packages because the food product being packed will usually not assist in defining 
the shape of the package. Other areas of application will be apparent to persons 
skilled in the art. 

In automating the guidance of bags, pouches or other flexible package forms 
into cases and the successive presentation of empty cases to replace filled cases, 
several criteria must be recognized and addressed. These criteria are; 

1 . The bags will tend to be irregular In shape, although the maximum size and 
especially weight will not vary widely because the weight and density of food 
products are usually tightly controlled. Therefore the process must be 
unaffected by normal variation. The present invention overcomes this by 
providing guided entry to the cavity within the case with the cavity dimensions 
set slightly larger than the largest bag expected. The restraining of the bags 
within the case after loading provides some compression of the bags which 
reduqes the unused space within the case and removes the clearance 
provided by the cavity for the entry into the case for the individual bag. 
Restraining the bags with some compressive loading may also partly 
redistribute the contents of the bags for some products and thus increase the 
number of bags that can be reliably and consistently loaded to a defined 
length receptacle. 

2. The position and cun/ature of edges and corners of the bags will be especially 
variable, some will be folded back, others will be completely straight and have 
maximum height, others will be between these extremes. The process should 
be unaffected by these normal variations. The separation of bags already 
loaded from the cavity by the restraining member to prevent interference with 
the bag entering the cavity, and the motion of the restraining member which 
rises above the highest edge of the last bag loaded into the cavity before 
interieaving with the opposing member to reach behind the said bag. both 



provided by the invention, achieves this. 

The pase will have some variation of geometry, but this will be less than the 
expected variation of the bags. The design features of the present Invention to 
manage variation of the bags will assist in avoiding any effect from variations 

of the case. 

The filled bags are manufactured by processes that usually run at steady rates 
and a process to pack these into cases must be able to accept all the bags 
provided without requiring the process to start and stop. The process 
described of guiding bags into a case, then withdrawing both the restraining 
and opposing members from the filled case so that it may be removed and 
replaced with an empty case before both members resume the insertion of 
bags into cases should not require a pause in the supply of bags, except 
possibly for very high speed operation. The restraining memt)er and the 
opposing member when raised are interieaved and can hold a bag, then guide 
this bag into the case when the members are inserted into the case. This 
allows the invention to operate with no requirement for providing a gap in the 
supply of bags which is a significant simplification. 

Some case patterns require more than one row of bags in a case. If two or 
more bags can be placed on the conveyor across its width so that all the bags 
enter the guides into the case together, this requirement can be satisfied by 
the invention. There are other machines that will perform this task with specific 
control of each individual bag but they are usually much more e^qsensive 
machines. 

The bags will be provided at a late that usually matches the capability of the 
bag or pouch making process and it is highly desirable that any process for 
automatically placing these bags or pouches into cases can run faster. The 
mechanism described with the restraining member withdrawing and then 
moving behind the last bag guided into the case and finally displacing the bag 
and case to provide the next cavity will have a limited peak speed although 
this will be fast enough for many of the standard methods of producing bags or 
pouches. There are other processes that can accept some types of bags and 
pouches at considerably higher speeds but these machines are substantially 
more expensive. 

Machinery for packing bags or pouches into cases should be easily adjusted 
to run different sizes of product. The invention is easily adjusted for different 
sizes, partially because of its simplicity. 

Operational reliability and production efficiency of packing machinery is very 
important. Simplicity of operation which assists rapid diagnosis of the cause of 
a problem, ease of adjustment and the ability to self clear many types of 
prodgction blockage without stopping the machine and causing lost production 
are benefits of the invention. The extremely simple motions required of the 
bag (falling down a chute into a defined cavity, then being displaced slightly 
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within the case, and then being restrained within the case until the case 
loading is finished) provides improved reliability of operation and is a very 
important benefit of the invention. 

The bag or pouch is required to fall reasonably straight and to be guided by 
the chute and the sides of the cavity as it falls, which can be done with very 
high reliability for most bags and pouches provided they have a little weight 
and reasonably smooth, slippery surfaces. 

Unless the bag or pouch is heavy and collapses easily under its own weight, 
the small sideways displacement required as part of the cavity re-creation 
cycle will not cause problems. Even difficult bags can be managed at lower 
speeds. 

The t^ll into the cavity and the small sideways displacement are the only two 
motions required of the bag or pouch. All other forces and actions of the 
packing process mimic the types of load that will be applied to the bags or 
pouches after the case or carton has been padced and is in transit to its final 
destination. 

The minimal number of operations on the bag is an especially important 
feature of the Invention because the fewer operations that must be performed on a 
bag, the less likely that one of these will cause a problem. 

The invention In one embodiment is particularly applicable to lower cost 
installations for bags and pouches that are moderately stiff and so require only a 
small motion of the restraining member to restrain the previously loaded bags or 
pouches which allows higher speed operation. 

The invention in another embodiment is particularly applicable to lower cost 
installations for bags and pouches that have very little stiffness and require contact 
from top to bottom to restrain the bags already loaded. A larger and hence slower 
motion is required but these products are usually either packed laid flat or hand 
packed if the bags must be vertically oriented in the case. This embodiment is also 
applicable fqr bags and pouches that are moderately or very stiff but will have a 
slightly lower maximum speed. 

BfflEF DESCRIPTION OF THF DRAWINGS 

Figure 1 shows a general view of the mechanism with a conveyor for supplying 
product and a case positioned for loading 

Figure 2 shows a partial cross section of the mechanism 

Figure 3 shows a view of the mechanism from above 

Figure 4 shows a cross-sectional end view in the directton A-A of Figure 2 
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Figure 5 shows a view of the restraining and opposing members aligned with 
one another that shows the relative proportions that enables 
interleaving 

Figure 6a shows the restraining and opposing members of the mechanism at the 
start of the bag and case displacement and cavity re-creation cycle with 
a bag at the bottom of the cavity defined within the case by the 
mechanism 

Figure 6b shows the restraining member partly raised with the lower edge still 
guided by the last bag to enter the cavity. 

Figure 6c shows the restraining member fully raised with the lower edge 

positioned beyond the top of the last bag to enter the cavity. The 
separately supported flap mounted behind the opposing member to 
keep the end of the restraining member within the case when loading 
the last few bags is also shown in this figure. 

Figure 6d shows the restraining member moving down behind the last bag loaded 
to the cavity prior to displacing it and re-creating the cavity 

Figure 6e shows the restraining member at the end of cycle position with the 
cavity re-created with the last bag loaded into the cavity now on the 
other side of the restraining member. The case has also been displaced 
by a suitable amount. 

Figure 7 shows both the restraining and opposing members in the raised 

position which allows the filled case to be moved away and another 
empty case placed beneath the mechanism 

Figure 8 shows the interleaving of the restraining and opposing members when 
both are raised as in Figure 7. 

Figure 9 shows an alternate embodiment for stiffer pouches that requires a 

shorter motion to displace a bag loaded to the cavity within the case so 
that an empty cavity may be very quickly presented to the next bag. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

It will be understood by those skilled in the art that the present invention can 
be implemented in a number of different ways. The preferred embodiment will now be 
described with reference to an alternate embodiment that is advantageous in certain 
circumstances. 



Refening to Figures 1, 2, 3 and 4 of the drawings, a series of bags 2 
containing product are shown on a conveyor 3. The bags 2 are bagged in a known 
manner by a bagging mechanism, not shown, and deposited on the conveyor 3 with 
the required orientation. 
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The Ijags 2 are conveyed to the end of the conveyor 3 where they enter the 
first part of the mechanism 1 by falling into a chute 4 which is tapered and guides and 
aligns the bags 2 as they fall towards the cavity 10. The dashed line 41 indicates the 
nominal path the bag 2 will follow as it falls to the bottom of the cavity 10. Below the 
chute 4, the cavity 10 is defined by the restraining member 5, the opposing member 
6, the case 7 defines the bottom and lower sides of the cavity 10 within the case 7, 
with the side plates 8 and 9 defining the upper sides of the cavity 10. The side plates 
8 and 9 provide a continuity of side guidance from chute 4 into the case 7 and hold 
the flaps 1 1 far enough out that the bag 2 can enter the case 7. 

The side plates 8 and 9 are long enough and positioned so that provided the 
next case to be loaded has the long side flaps opened as it first moves beneath the 
side plates 8 and 9, these will then control the side flaps until the case has been filled 
and pushed clear (Figure 7). If the cases to be loaded have no side flaps, then either 
the side plates 8 and 9 are positioned with their lower edges just above the case so 
that no bag 2 will hit the upper edge of the case 7 or else the side plates 8 and 9 will 
be pivoted and moved by actuators not shown to lift dear of the case 7 when loading 
has finished and move down into the case 7 when the next empty case has moved 
into position, before the first bag is guided into the case. 

The chute 4 can provide some guidance for the t)ags 2 but the bags 2 must be 
presented consistently on the conveyor 3. If the bags 2 are deposited on the 
<*'conveyor 3 by a mechanism, this should provide sufficient consistency. For a 
different size of bag 2. it may be necessary to adjust the chute 4 or replace it with 
another. 

The action of falling down the chute 4 provides the bag 2 with some 
momentum which assists the bag 2 in quickly reaching the bottom of the cavity 10. 
Figures 2 and 4 show a bag 12 at the bottom of the cavity 10. 

Figure 2 shows the construction details of the mechanism 1 . The restraining 
member 5 is attached by the hinge 21 to the arm 19 which is attached by the hinge 
23 to the sub-fi-ame 27. The sub-frame 27 may be moved in the direction 33 to 
increase the width of cavity 10, or moved in the direction 34 to decrease the width of 
cavity 1 0. These adjustments in the directions 33 or 34 are a means of adjusting the 
mechanism 1 to pack a different size of bag or pouch if the thickness of the bag or 
pouch is different. 

The actuator 25 retracts to raise the restraining member 5 and extends to 
lower it. When the actuator 25 is extended and the restraining member 5 is down and 
pressing against the bags already loaded 29 to the case 7, the position of the 
restraining member 5 is determined by the adjustment screw 17 which also resists 
the reaction load ft-om the bags 29. The adjustment screw 28 can vary the width of 
the cavity 10 but is more usefljl for adjusting the angle of the restraining member 5 
when it begins to displace the bag 12. 

When the arm 19 rotates up, the restraining member 5 rises and would stay 
nearly vertical if not for the spring 16. When the restraining member 5 first starts to 
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rise, the geometry of the mechanism ensures that the adjustment screw 17 
immediately loses contact with the restraining member 5 and the spring 16 imposes 
little or no force on the restraining member 5. As the arm 19 continues to rotate up. 
the extension of the spring 16 and hence the force it applies to the restraining 
member 5 increases. 

The opposing member 6 is connected by the hinge 20 to the arm 18 which is 
connected by the hinge 22 to the machine frame 26. The actuator 24 extends to 
lower the opposing member 6 and retracts to raise it when the case 7 has been filled 
so the filled case 7 can be removed and replaced. 

When the actuator 24 is extended, the arm 18 is rotated down to its lowest 
position as shown in Figure 2 and the opposing member 6 is inserted in the case 7. 
The arm 18 is shown with an angle rather than horizontal in its lowered position 
because this allows the top of the opposing member 6 to begin moving partially 
horizontally when the opposing member 6 begins to rise from the case 7. This is 
necessary to avoid the near side of the chute 4. The fonward position of the opposing 
member 6 is controlled by the adjusting screw 1 6 and the spring 14 acting together to 
define a taper of the cavity 1 0 which will deposit the bag 1 2 with its base very close 
to restraining member 5. The spring 14 is comparatively soft so that a falling bag 2 
can deflect the opposing member 6 to widen the cavity 10 if necessary. 

The adjustment screw 28 which acts against the outside of the chute 4 limits • 
the movement of the opposing member 6 so that it can support both the bag 12 and 
the restrained bags 29 for part of the mechanism cycle. The adjustment screw 28 
also helps cpntrol the position of the opposing member 6 as the actuator 24 retracts 
and extends. 

The plate 31 which is mounted on separate hinges in line with or behind hinge 
20 and swings freely, is needed when inserting the last few bags in a case. It must 
protrude into the case 7 proper, below the fold line of the end flap. Figure 6c shows 
it deflected as the restraining member 5 moves beyond the top of the bag 12 to be 
displaced as part of the cavity re-creation cycle. For the second and possibly third 
last bag 2 to be loaded to the case 7, the ends of the restraining member 5 may 
extend beyond the end of the case 7. The bottom of the plate 31 will be restrained by 
the end of the case 7 and so the plate 31 guides the ends of the restraining member 
5 down and into the case 7. 

Figure 3 shows the clear path for the bag 2 to travel down into the chute 4 and 
hence into the cavity 10. Figure 4 shows a bag part way down and not touching the 
sides of the chute 4. This is the normal path the bag 2 should follow. Figure 4 also 
shows a bag 12 at the bottom of the cavity 10. In normal operation, this bag 12 would 
have to be at least part way through the bag displacement and cavity re-creation 
cycle as shown in Figure 6. If the mechanism was in the position shown in Figure 6c 
or later in the cycle, the bag shown falling in the chute 4 would be processed 
correctly. 

Figure 5 shows both the restraining and opposing memt)ers of the mechanism 
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as they are aligned when the cavity 10 is presented. The long extensions of the 
lower end of both members 5, 6 are proportioned so that the restraining member 5 
may interleave with the opposing member 6. Figure 8 provides a view of this 
interleaving when both are raised for the removal of a filled case and its replacement 
with an empty case. As shown in Figure 6, the restraining member 5 has 4 
extensions and is slightly less wide than the bag 12 and the case 7. 

If a wider or narrower bag is to be packed, the positions of the side plates 8 
and 9 must be altered and the restraining member 5 and the opposing member 6 
may need to be replaced with wider or narrower plates. The mechanism will function 
correctly for a moderate range of bag widths without requiring that the restraining 
member 5 and the opposing member 6 be changed. 

As the length of the bag 12 reduces and the depth of the case 7 also 
decreases, no change to the restraining member 5 or the opposing member 6 would 
be needed but the side plates 8 and 9 may need to be changed or repositioned 
appropriately. 

Although a large mechanism 1 could be adjusted to run very small product, its 
heavier weight would limit its maximum speed to less than a smaller mechanism 1 
could achieve. 

The opposing member 6 has three extensions and is narrower. The opposing 
member 6 must guide the falling bag 2 and then support It as bag 12. For part of the 
bag displacement and cavity re-creation cycle, the opposing member € must also 
provide support for the other bags 29 already loaded to the case 7. The restraining 
member 5 must displace the bag 12, the other bags already loaded 29 and the case 
7 at the end of the bag displacement and cavity re-creation cycle. The restraining 
member 5 should support as much of the bag 12 as possible and have only a small 
clearance between the outside perimeter of the restraining member 5 and the inside 
of the case 7 to minimize any opportunity for a bag 12 to move around the restraining 
member 5 rather than be displaced by it. The case 7 may also require outside 
support (not shown) of the case sides so that these do not bulge. 

When the bag 12 has reached the bottom of the cavity 10, the bag 
displacement and cavity re-creation cycle can begin. This is shown in Figures 6a, 6b, 
6c. 6d and 6e. Figure 6a shows the bag 12 at the bottom of the cavity 10 with the 
restraining member 5 in its wait position. Figure 6b shows the restraining member 5 
partially withdrawn from between the bag 12 and the restrained bags 29. The spring 
16 applies little or no loading to the restraining member 5 during the initial part of the 
cycle to allow the restraining member 5 to float freely and apply minimal force to 
either of the bags it is touching, thereby minimizing any tendency to pull these bags 
up with the restraining member 5. The upward motion due to rotation of the arm 18 
caused by retraction of the actuator 25 should be very rapid and the surfaces of the 
restraining member 5 should be very smooth to further minimize any tendency for the 
restraining member 5 to pull a bag up out of the case 7 . 



Figure 6c shows the restraining member 5 after it has been fully withdrawn 
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from between the bag 12 and the restrained bags 29. The spring 16 which is very 
lightly loaded initially, starts to apply more force to the restraining member 5 as the 
arm 19 is raised higher which will move the extremities of the restraining member 5 to 
interieave with the opposing member 6. If the upward motion of the arm 19 which 
supports the restraining member 5 is rapid, inertial effects will act in unison with the 
spring 16 to position the restraining member 5 as shown in Figure 6c when the bag 
12 is not close to the end of the case 7. 

In Figure 2, the plate 31 is shown mounted behind the opposing memiaer 6 
and also pivoted from the arm 18. It is deflected by the extremities of the restraining 
member 6 except when the case Is nearly full. The lower edge of the plate 31 is 
below the level of the flaps of case 7. When the restraining member 5 is in the part of 
the bag displacement and cavity re-creation cycle shown in Figure 6c, the extremities 
of the restraining member 5 will protrude beyond the opposing member 6 and may 
protrude beyond the end of the case 7, and could catch on the upper edge of the end 
of the case 7 during the downward stroke of the restraining member 5. The plate 31 
will contain the extremities of the restraining member 5 within the limits of the case 
and avoid this problem for the mechanism 1 as shown. 

Figure 6d shows the restraining member 5 moving downwards beyond the bag 
12. The actual position of the restraining member 5 will be a combination of the force 
applied by spring 16, the effects of gravity and inertial loadings on the mass of the 
restraining member 5, the position of plate 31 (if close to the end of the case 7) and 
the positions of the arm 19 and the adjustment screw 17. At some point in this part of 
the motion, the restraining member 5 will contact the bag 12 with sufficient pressure 
to overcome all factors other than the position of the anm 19 and the adjustment 
screw 17. 

The adjustment screw 17 should be adjusted so that the restraining member 5 
is vertical or nearly so when the restraining member 5 begins to apply pressure to 
bag 12 to displace it and the case 7 so that the cavity 10 may be re-created for the 
next bag to be guided into the case. 

The ami 19 and hence the restraining member 5 will continue to move a little 
further as the bag 12 is displaced but the position of the hinge 23. the geometry of 
the ami 19 and the relative position of the restraining member 5 should apply a 
predominantly horizontal loading to the bag 12 to move it, the other bags 29 and the 
case 7, the displacement 30 shown in Figure 6e at which point bag 12 becomes one 
of the restrained bags 29. 

The case restraint 32 applies pressure to the end of the case 7 during the 
filling process to prevent the case 7 from continuing to move after the restraining 
member 5 has finished displacing the last loaded bag 12, the restrained bags 29 and 
the case 7. The case restraint 32 can function in two ways. If the case restraint 32 
only resists movement in the direction shown by the displacement 30, the case 7 will 
not move when restraining member 5 is withdrawn during the bag displacement and 
cavity re-creation cycle. 
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If the case restraint 32 applies a constant pressure, the case 7 will move 
backwards when the restraining member 5 is withdrawn during the bag displacement 
and cavity re-creation cycle. The case restraint 32 will transfer its force to the case 7. 
to the restrained bags 29, to the bag 12 and thus to the opposing member 6 and will 
move the opposing member 6 until adjusting screw 28 acting on the back of the 
chute 4 stops the motion. This has two consequences which may be desirable when 
packing some products, the case 7 and the restrained bags 29 will oscillate slightly 
back on every cycle which may help to redistribute the contents of the bags 29 for 
some materials so that more bags 2 can be loaded to the case 7. The compression 
of the bag 12 by the bags 29 before the restraining member 5 begins to displace the 
bag 12 will improve the reliability of operation for some types of bag. 

The pneumatic cylinder 25 is shown defining the lower position of the 
restraining member 5 in combination with the adjustment screw 17. The amount of 
upward travel required for the restraining member 5 to clear the top of the bag 1 2 or 
to clear the end flap of the case 7 when changing cases may be different. The longer 
stroke can t>e used on every cycle but this will be slower. An actuator or actuators 
with 3 positions may be used. If the intermediate position required to dear the top of 
the bag 12 can be sensed, switching the valve for the cylinder 25 to change to the 
downward stroke may be the simplest, most reliable and easily adjusted 
configuration. 

For an end of case retraction, the cylinder 25 would be allowed to retract fully 
to raise the restraining member 5 high enough to clear the end flaps of the case 7. 
Not all cases will have an end flap. 

The positioning of the bottom of the bag 12 close to the bottom of the 
restraining member 5 may impart a slight tilt to the bag 12 so that the restraining 
member 5 will begin to move the bag 12 later in the bag displacement cycle with less 
downward movement and predominantly horizontal movement. If the t>ag 12 is both 
heavy and sags within the cavity 10. the initial tilted posrtion greatly reduces any 
tendency for the bag 12 to stick to the bottom of the case 7 and jam underneath the 
restraining member 5 rather than be displaced by the restraining member 5 at the 
end of its cycle. The reason this initial positioning helps to avoid the problem is that rt 
minimizes the distance the bottom of the bag 12 will be moved as well as 
predisposing the bag to slide in the direction required. For stiffer or lighter bags, the 
bag 12 will be very easy to displace with the restraining member 5. 

For heavy bags that sag, a stiffier spring 14 for the opposing member 6 will 
help to support the bag 12 within the cavity 10. 

Figure 7 shows the restraining member 5 and the opposing member 6 in the 
retracted up position that allows a filled case to be removed and the next empty case 
to be put in place. The figure also shows the interieaving of the lower part of the two 
plates. 

Figure 8 is a view of the restraining member 5 and the opposing member 6 
when both are raised as in Figure 7 showing the interleaving. 




15 



Figure 9 shows an alternate embodiment suitable for faster operation with stiff, 
slippery bags or pouches. The restraining member 35 is shorter and its motion during 
the bag displacement and cavity re-creation cycle will t>e less which allows faster 
operation. The cavity 10 relies upon the last bag loaded 38 to fomn one side of the 
cavity 10. The cycle requires a smaller but similar movement of the restraining plate 
35 to displace the top of the bag 12. The displacement cycle also requires a driven 
movement of the opposing plate 36. The bottom of the bag 12. the restrained bags 
29 and 38, and the case 7 are displaced by the bottom of the opposing plate 36 
moving from the position indicated by the dotted outline 39 to the position shown. 
The cavity 10 is fully defined just before the bag 2 reaches the case 7 by the actuator 
37 extending to move the lower extremity of the opposing plate 36 to the position 
indicated by the dotted outline 39. Spring 14 must be very stiff because it provides 
the force to displace the bags 12, 29 and the case 7 and then maintains restraint on 
the bags 29 through bag 38. When the bag 12 has been moved, it becomes bag 38 
and forms ope side of the cavity 10. 

The arm 1 9 is shorter and the dotted line 40 indicates the movement 
downv/ard of the restraining member 35 during the displacement of the bag 12 as it 
moves to become bag 38. If the arm 19 were as long as shown in the earlier figures, 
the restraining member 35 would have to be longer to be certain of always engaging 
on the other side of the bag 12 which would require a longer and hence slower 
movement of the restraining member 36. 

Further increases in the speed of the mechanism could be realized using 
cams or four bar linkages, possibly with servo control, to allow very rapid controlled 
movements with smaller acceleration loadings than are feasible with the simple 
mechanism actuators shown. 

Persons skilled in the art will perceive additional modifications and 
embodiments of the invention that nevertheless fall within the claims. 
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